A p300 protein as a coactivator of GATA-6 in the transcription of the smooth muscle-myosin heavy chain gene.
The mechanisms that regulate smooth muscle development and differentiation are poorly understood. Although recent studies have suggested the possible role of a zinc finger transcription factor, GATA-6, in the differentiation of vascular smooth muscle cells (VSMCs), the downstream gene targeted by GATA-6 is unknown. The expression of smooth muscle-myosin heavy chain (Sm-MHC) provides a highly specific marker for the differentiated phenotype of VSMCs as well as the smooth muscle cell lineage. Here, we show that GATA-6 bound to a GATA-like motif (-810/-805) within the rat Sm-MHC promoter in a sequence-specific manner and activated this promoter through this site. In addition, we show that the transcriptional coactivator p300 associated with GATA-6 during the transcription of the Sm-MHC gene. A p300/GATA-6 complex in VSMCs was up-regulated by induction of the quiescent phenotype. A wild-type E1A, which interferes with endogenous p300, but not a mutant E1A defective for p300 binding, markedly down-regulated the expression of endogenous Sm-MHC in quiescent-phenotype VSMCs. These studies provide the first identification of a functionally important GATA-6 binding site within a smooth muscle-specific promoter and suggest a role for p300 in the maintenance of the differentiated phenotype in VSMCs as a coactivator of GATA-6.